Objective: This study aimed to determine the differences in learning style preferences among bachelor degree nursing students at Central South University and associate degree nursing students at the Vocational Health School in China. Methods: This study was a cross-sectional survey using the Chinese version of the VARK questionnaire to assess preferred learning styles: 159 enrolled bachelor degree nursing students and 199 enrolled associate degree nursing students completed the questionnaire with a response rate of 96.8%. Results: The bachelor degree nursing students tend to prefer a multimodal learning style (58.49%), which signifi cantly differed from that of associate degree nursing students (45.77%). The kinaesthetic modality was the predominant unimodal learning style among the bachelor degree and associate degree nursing students (18.20% and 33.67%), and the read-write modality was the least popular modality (2.5% and 4.02%). Conclusion: There are both differences and similarities between the learning style preferences of bachelor degree and associate degree nursing students. Educational background is one of the most critical factors that infl uence the learning style preference of nursing students. This fi nding may be necessary and benefi cial for carrying out future curricula reform. In addition, further comprehensive research should be conducted to examine the relationships between learning style preferences and academic performance, as well as learning style preferences and teaching methods.
Introduction
Learning is an interactive process and is the product of student and teacher activity within a learning environment.
(1) Changes in disease patterns, the acceleration of the aging population and the internationalization of nursing education make it diffi cult for traditional nursing education to accommodate the new education environment. To meet these challenges, there has been a shift from the traditional teacher-centred approach to the newer learner-centred approach. (2) In this situation, adopting new methods of teaching and learning to varying degrees is important. Learning styles have been widely believed to benefi t both teachers and students, (3) in that teachers can tailor pedagogy to match a student's learning style, which is conducive to potential learning abilities. Being aware of their individual styles can help students fi nd appropriate ways to learn and benefi t from these styles in their future professional journey. (4) According to Sarun, the learning style is defi ned as "the method in which learners perceive, process, interpret, organize and think about information". (5) Many scholars have devoted to developing a series of instruments to measure an individual's learning style. Th e VARK questionnaire is one of the most popular instruments with adequate reliability and satisfactory validity. Th e fi nal version of the VARK questionnaire was reviewed and approved by the original creator of the VARK learning styles inventory (Dr. Neil Fleming) and his feedback was incorporated into this tool. (6) Th e acronym VARK stands for Visual, Aural, Read/write, and Kinesthetic sensory modalities. Th e learning style can be divided into two categories. Unimodal learners have only one dominant learning preference and can be classifi ed into four styles, V, A, R/W, and K. Visual (V) learners prefer to observe the practice of others and use visual resources to perceive information. Pictures, videos, fl ow charts, and diagrams are their favourites and of great value to them. Aural (A) learners enjoy attending tutorials and sessions, listening to tape recorders, hearing stories from others, talking about problems and exchanging ideas with classmates to acquire information. Th e Reader/Writer (R/W) learners like to acquire and integrate information by reading textbooks and writing down the key details. Th ey review their notes regularly. Finally, kinaesthetic (K) learners prefer to learn information through practice and self-experience. Th e "multimodal learners" have a balanced set of learning preferences, including the bimodal, trimodal and quadomal. (7) At present, VARK has been used widely in various fi elds of medical education.
Many factors infl uence a student's learning style including the gender, (8) (9) (10) (11) age, (12) geographical background, (13) and educational major (14) among other factors. Th e level of education is also considered to be one factor that aff ects the learning style. Th e previous studies focused on investigating and analysing the diff erences between preclinical and clinical, undergraduate and postgraduate students. Th e study conducted by Samraakoon et al. among medical undergraduates and postgraduates in Sri Lanka showed that the majority of undergraduates had a multimodal learning style, while the majority postgraduate students shifted towards a unimodal learning style. (15) In China, few studies have been conducted to explore this phenomenon in the fi eld of nursing education. In China, nursing education began comparatively late, and the education levels were diverse from secondary vocational education to doctoral education. A threeyear associate nursing programme and a four-year baccalaureate nursing programme are the two major pathways for becoming a nurse in China. Hence, the purpose of this study was to explore the learning style preferences among students in an associate nursing programme and those in a baccalaureate nursing programme in China and to help teachers design teaching-learning strategies that match the learning style of students at various educational levels. Th ese fi ndings, in turn, may fully mobilize enthusiasm in students and may improve the learning effi ciency and quality.
Methods

Design and Sample
Th is research was a cross-sectional study. Purposive sampling was used, and a total of 370 students in Hunan, China, were enrolled in this study. Among the 370 questionnaires that were handed out, 358 questionnaires were completed, and 12 were discarded as incomplete. Hence, the final response rate was 96.8%. The final sample consisted of 159 students from Central South University and 199 students from the Vocational Health School, only 17 of whom were male. The ages of the students ranged from 15-24, and the mean age was (18.67±1.954); 216 students were from rural areas, and the rest were from the city; 114 students were an only child, and 244 students were not; 114 students served as the student leader, and 244 students did not; and 37 students' family economic status was good, 252 students' family economic status was fair and 69 students' family economic status was bad.
Data Collection
Data were collected from students during the second semester of the academic year from 2016-2017. Consent from the students was obtained for participation in the study and for filling out the questionnaire. Data were collected using a questionnaire composed of two questionnaires. The first questionnaire was designed to obtain the demographic information of the students, including the name, school, age, sex, nation, grade, geographical background, whether they were single or not, cadre or not, the parents' occupation, family economic status, academic records and other information. The second questionnaire was version 7.0 of the VARK questionnaire developed by Fleming and consisted of 16 questions, each with four options (A, B, C and D). Each option represents one category of the learning style, i.e., V (visual), A (aural), R (reading-writing), and K (kinaesthetic). The subjects could select one or more choices. The selection of one option indicated that the student was unimodal and mainly had one learning style preference, whereas the selection of two or more options indicated that the student was multimodal and had two or more learning style preferences. The questionnaire has been used by different studies all over the world, and its validity and reliability have been assessed. The Cronbach's alpha of the four major components of the VARK questionnaire is 0.85, 0.82, 0.84, and 0.77. The content validity of the Chinese version is 0.92 and the half reliability is 0.70. Copyright permission was obtained from the author to use the questionnaire. The questionnaires were completed when all of the students were in the classroom. Before filling out the questionnaire, the necessary information on the questionnaire was given by the investigator. It took students approximately 30 minutes to compete the two questionnaires. All of the informed consent and questionnaires were kept in a locked cabinet. The database from the questionnaires was kept on the researchers' password-protected computers.
Statistical Analysis
We used the SPSS18.0 statistical software to record and analyse the data. A p-value <0.05 (twotailed) was defined as significant. The measured data were expressed as the means with standard deviations (SD). The enumerated data were presented as the total number, percentages and ratios. The t-test was used to compare the four subscale scores of VARK among bachelor and associate degree nursing students. A Chi-square analysis was used to compare categorical variables as well as the percentage of the learning style preference among bachelor degree nursing students and associate degree nursing students.
Results Table 1 shows the comparison of the mean VARK scores among bachelor degree nursing students and associate degree nursing students. The highest mean score was kinaesthetic for both bachelor (5.47±2.753) and associate degree students (6.01±2.563). The lowest mean score was read-write for bachelor (3.65±2.253) and associate degree students (3.03±1.919). The mean visual score was significantly higher in the bachelor degree students than in the associate degree students. However, the mean score of kinaesthetic was significantly lower in the bachelor degree students than in the associate degree students.
Among all of the participants, one hundred seventy-five students preferred unimodal learning, and one hundred eighty-three preferred multimodal learning. There was a significant difference between undergraduate and associated degree students (P<0.05) as shown in table 2. Bachelor degree students preferred multimodal learning (58.49%), whereas associate degree students preferred unimodal learning (54.77%).
Among unimodal learners, both bachelor and associate degree students showed a preference for the kinaesthetic modality above all others, followed by the auditory and visual modalities. The least preferred modality was the read-write modality. However, when the percentages of bachelor degree students who preferred auditory, read-write and kinaesthetic were compared to those of associate degree students, the values were greater in the associate degree students (11.1% vs. 10.7%, 4.0% vs. 2.5%, and 33.7% vs. 18.2%, respectively). In contrast, the percentage of associate degree students who preferred the visual modality was smaller than that of bachelor degree students (6.0% vs. 10.1%) as shown in figures 1 and 2.
Among the multimodal learners, more bachelor degree students preferred the quadmodal compared with the associate degree students (22.01% vs. 11.56%). Moreover, the percentage of the bi- modal among bachelor degree students was greater than that of associate degree students (23.27% vs. 20.60%). The percentage of the trimodal did not appear to have much difference among bachelor degree students and associate degree students (13.21% vs. 13.07%) (Figures 1 and 2) . The learning style preference of bachelor degree students was more variable and consisted of four types of unimodal learning (V, A, R, and K), six types of the bimodal (VA, VR, VK, AR, AK, and RK), four types of the trimodal (VAR, VAK, VRK, and ARK) and quadmodal (VARK). In contrast, the VR bimodal learning style was not demonstrated in associate degree students. Among the bachelor and associate degree students who preferred the bimodal, the majority showed a preference for the AK modality. Of the trimodal, more students preferred the VAK modality (Figure 3 ).
Discussion
The learning style is a relatively stable individual characteristic, is shaped over a long time and is influenced by several factors, including demographic characteristics, internal personality traits, external teaching environments among other factors. (16) The learning style can also be changed as the influence factors constantly change. This investigation was carried out to determine if the educational background influences the learning style of nursing students and to provide the basis for education reform, which is suitable for bachelor and associate degree students.
In our study, the learning style of bachelor degree students varied more than that of associate degree nursing students. The multimodal learning style was the most popular among bachelor degree nursing students, while associate degree nursing students liked the unimodal learning style best. This finding indicated that the bachelor degree nursing students preferred the information demonstrated by multiple sensory modalities and that they can adapt to different teaching methods more easily than college nursing students. A similar study conducted in the University of Colombo and the Postgraduate Institute of Medicine showed that the majority of medical undergraduates were multimodal learners, and the majority of postgraduates had unimodal (52.9%) learning styles. (15) Paiboonsithiwong's study showed that the most preferred VARK learning style among medical students was quadmodal. (17) The reasons for the difference among bachelor degree nursing students and associate degree nursing students may be multifactorial. Differences may be mainly attributed to the fact that both undergraduate and associate degree nursing students had made adjustments in their own learning styles in the teaching process to adapt to the teaching environment and Comparison of VARK subcategories among bachelor degree and associate degree nursing students teaching style. As we know, bachelor degree students enjoy highly professional teaching faculty and diverse teaching strategies and methods. However, there is relatively weak teaching staff, single teaching methods and inflexible teaching strategies among the associate degree nursing students. In addition, a higher workload with increasingly tight course schedules was identified as a factor that made bachelor degree students shift towards more comprehensive and flexible learning styles.
In the unimodal learning style category, we found that the kinaesthetic sensory modality was the most preferred learning style among both the bachelor and associate degree nursing students, followed by the auditory, visual and read-write modalities. In addition, the kinaesthetic score was much higher than the score of the other modalities. All of the data conveyed a message to us that nursing students prefer to experience their learning by practising with all of their senses and want their teachers to use hands-on methods. This outcome was consistent with several previous studies. The study by Whillier showed that chiropractic students had a preference for the kinaesthetic learning style, which did not change over the course of the study. (12) Liew found a majority of the students had a unimodal (kinesthetic) learning style. (18) The study by Turner showed that the majority of paediatric residents were kinaesthetic. (19) This finding was one of the major reasons why the nursing profession was nothing but a practical discipline and motivated nursing students to gradually become kinaesthetic learners through continuous learning. In addition, the opinion that the kinaesthetic modality of learning is suitable for brain function is also a plausible explanation. (20) In any learning process, the brain acts as information processor, which can integrate multiple sensory inputs. Kinaesthetic learners prefer to access information via all their senses, which include touch, smell, sight, taste and hearing.
Implications for the teaching-learning process Students are widely believed to grasp information in different ways, and no learning style is superior to others. However, from previous studies, we found that there is a certain relationship between learning styles and academic achievement. Ojeh's study of pre-clinical medical students showed that students with the multimodal learning style had better academic performance.
(21) Dobson's study among physiology students noted a correlation between academic performance and the kinaesthetic sensory modality. (22, 23) Finding ways to improve their academic performance by adjusting the learning style of students is currently a hot topic in research. Furthermore, if the teaching strategy that the teacher used is catered to the learning style of the students, this strategy will influence the academic performance to some extent. Based on student feedback, teaching methods should be constantly revised to suit the learning style of the students.
In our study, more students tended to use the kinaesthetic modality to learn. This finding requires abstract and conceptual material presented in a way that can mobilize their multi-sensory experience, such as metaphors, suitable analogies and real-life examples. Teachers can also make full use of role playing, situational simulations, classroom games, interesting experiments, experiential learning and field trips to match the need of the students. The other important finding was that the score of the read-write modality was the lowest among all of the students. This finding indicated that the traditional blackboard writing teaching methods based on textbooks filled with bullet points repeated on every page and little white space may not be the ideal method, as this method is suited best to read-write students. Multimedia teaching and appropriate adapted textbooks are two necessary features that need to be emphasized in curriculum reform.
Second, one of the most important findings of this study was that more bachelor degree students preferred a multimodal learning style, whereas more associate degree students liked the unimodal style. Different teaching methods and strategies should be used to cater to the needs of the bachelor degree students and associate degree students. The bachelor degree students preferred to receive information in a variety of modes and may be able to adjust to the different teaching styles. Teachers need use a relatively rich array of teaching styles and methods based on the course characteristics. For associate degree stu-dents, teachers should try to match their teaching styles with the dominant preferences of the students for kinaesthetic and auditory unimodal learning styles. On the other hand, multiple learning methods are helpful in improving student achievement. Thus, teachers also need advancing and enriching teaching methods to cultivate multiple approaches for student learning. Some research has been conducted to explore multiple approaches, and the teaching method of problem-based learning (PBL) was regarded as the ideal one. The study by Alkhasawneh, which used PBL as a teaching methodology in those enrolled in a maternity nursing course, found that the percentage of multimodal learners increased from 54% in the pre-test to 68% in the post-test. (24) Finally, every student is believed to acquire information in different ways, and no learning style is superior to others. Making every student take full advantage of their own learning style is key. Therefore, teachers can divide students into different learning groups with homogeneous or heterogeneous learning styles. Research previously showed that groups learning with a heterogeneous learning style was better than that with a homogeneous learning style. In the heterogeneous learning group, the visual learners study with graphs, symbols, charts and flow diagrams. The aural learners prefer to listen to lectures and share their ideas when discussing them with other students. However, at times, the aural learners are bad at taking notes from what they hear. The read-write learners like reading textbooks or related books in the library, and they usually can keep track of the main content and key information told by their teachers. The notes they write can provide learning materials for every student to review in the future. The kinaesthetic learners listen to stories, cases, analogies, examples and experiments, but they may likely miss some theoretical information. Every student acts as a demonstrator to share their learning experience to others (such as their notes, maps, patterns of information created by themselves, and cases, among other things). By communicating with each other, students can optimize the learning strategies and problem-solving methods, which are helpful in improving a student's academic performance.
There were some limitations in the study. First, the study demonstrated the influence of educational background on learning styles, but the data source was limited to only two student groups of bachelor degree and associate degree nursing students. Thus, other educational-level students should be involved. Second, the sample was from one university and one college in Changsha, Hunan. The study will require further research to test the results in other provinces.
Conclusion
In our study, a major finding was the significant difference between bachelor degree nursing students and associate degree nursing students. The majority of bachelor degree nursing students preferred a multimodal learning style, while most of the associate degree nursing students preferred the unimodal learning style. This finding calls for suitable teaching methods and strategies to meet the needs of the nursing students with different educational backgrounds. The other important finding in our study was the high prevalence of the kinaesthetic modality between the bachelor and associate nursing students with a unimodal learning style. The study recommends that more hands-on teaching methods be fully applied in order to enhance the learning efficiency and learning achievement of the students. Taking a survey on the relationship between the academic performance of nursing students and their learning style is very important. In addition, further research is also needed to examine the effect of teaching reform strategies based on the learning style preference of all of the nursing students from this study.
